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  MACSUR cross-cutting activities 
 
 CropM-LiveM - Definition of model performance indicators - Elaboration of model evaluation protocols 
Task C1.4 
Develop and apply model evaluation methods 
 
Task L2.2 
Development of methods for model 
evaluation 
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Coordination of Knowledge Hub 
Capacity building 
Context Credibility Transparency Uncertainty Background 
 
 
 
Model evaluation / deliberative process 
 
 
 
  
 
Components of model quality 
 
 
 
 
Agreement with 
actual data  
(rmetrics, test statistics) 
Complexity 
(set of equations, 
parameters) 
Stability 
(performance over 
different conditions) 
Evaluation - crop and grassland simulation models 
(experimental / observational research, socio-economic  / climate scenarios)  
Deliberative process 
(review, exchange of information, consensus)  
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Stakeholders  Fearon (1998) 
Synthetic indicators 
I.  Agreement 
•  Correlation coefficient 
•  Index of agreement 
•  Probability of equal means 
II.  Complexity 
•  Ratio of relevant parameters 
•  Parameters-agreement 
criterion 
III.  Stability (robustness) 
•  Index of robustness 
Model Quality Indicator 
Aggregation rules: 
fuzzy-logic based weighing system 
Non-dimensionality 
Lower and upper bounding 
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Hindrances to overcome: 
thresholds and weights 
Ratio of relevance parameters (Rp) 
F Partial U 
≥ 0.10 ↔ ≤ 0.50 
AIC relative weight (wk) 
F Partial U 
≥ 0.70 ↔ ≤ 0.30 
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S[x; a = min (F, U); b = max (F, U)] 
membership 
function 
S[x; a = 0; b = 1 
Index of agreement (d) 
F Partial U 
≥ 0.90 ↔ ≤ 0.70 
Probability of equal means (P(t)) 
F Partial U 
≥ 0.10 ↔ ≤ 0.05 
Correlation coefficient (R) 
F Partial U 
≥ 0.90 ↔ ≤ 0.70 
 
expert 
weight 
Index of robustness (IR) 
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Robustness 
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membership function 
S[x; a = min (F, U); b = max (F, U)] 
membership function 
S[x; a = min (F, U); b =max (F, U)] 
Multi-site, Model Quality Indicator (MQIm) 
Agreement 
Complexity 
Robustness 
MQIm – Questionnaire 
1. Do the fuzzy-logic based assessment method 
(MQIm) account for all the relevant aspects of 
model inter-comparison? 
2. Do the metrics of MQIm represent a good choice 
to cover aspects of model evaluat ion 
(quantification of error, bias, efficiency, etc.)? 
3. Do the equations of the metrics need changes? 
4. Do the favourable / unfavourable thresholds 
assigned to each metric reflect the perception of 
the quality of model performance? 
5. Do the expert weights assigned to metrics 
within a Module reflect their relative importance? 
6. Do the expert weights assigned to Modules 
reflect the importance of each of them? 
7. Over the range 0 (best) to 1 (worst) of MQIm, 
may crisp threshold values be set to interpret 
results (e.g. >0.66: poor model performance? 
Questionnaires answered / commented: 16 (13 online + 3 offline) + 1 comment 
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Problematic the way how 
robustness is dealt with 
Robustness of a model 
How the variability of model performance can be quantified with the variability of 
conditions? 
 
A robustness measure would account for model performance stability over 
a wide range of conditions (single site versus multiple sites) 
From the questionnaires: 
 
-  Need to test the index on a variety of rainfall patterns (e.g. monsoonal areas) 
 
-  Whole year versus growing season, or winter and summer? 
 
-  Accounting for soil properties if water limited simulations are performed 
(0, best; +∞, worst) 
Confalonieri et al. (2010) Index of robustness 
(-1, +1) 
Synthetic Agro-Meteorological Indicator 
(-∞, worst; 1, best) 
Modelling efficiency 
État de connaissances imparfaites ne permettant pas 
de prédire la valeur d’une grandeur avec précision 
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Observations 
Evaluation Model 1 
Agreement 0.329 
Complexity 0.016 
Robustness 0.000 
MQIm 0.109 
Evaluation Model 2 
Agreement 0.800 
Complexity 0.500 
Robustness 0.006 
MQIm 0.556 
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Observations 
1 - “simple” model (18 parameters, 2 most influential) 
2 - “complex” model (20 parameters, 8 most influential) 
y = 1.21x – 1.69 
R2 = 0.67 
y = 0.53x + 1.73 
R2 = 0.15 
Site A 
(humid) 
Site B 
(dry) 
y = 0.98x – 0.71 
R2 = 0.63 
y = -0.40x + 4.64 
R2 = 0.08 
Vercelli 
C. d’Agogna Mortara 
Rosate Above-ground rice biomass (kg DM m-2) 
 
T h r e e m o d e l s : WA R M ( s i m p l e ) , C r o p S y s t 
(intermediate), WOFOST (complex) 
MQIs WARM CropSyst WOFOST 
C. d'Agogna 0.0313 0.1250 0.2174 
Vercelli 0.1070 0.0853 0.1372 
Mortara 0.2188 0.0000 0.2174 
Rosate 0.0313 0.2284 0.2388 
EF WARM CropSyst WOFOST 
C. d'Agogna 0.90 0.95 0.93 
Vercelli 0.92 0.97 0.96 
Mortara 0.96 0.98 0.98 
Rosate 0.92 0.62 0.48 
Exemplary results 
MQIm 0.0750 0.1940 0.3356 
IR 0. 16 1.24 1.71 
AIC WARM CropSyst WOFOST 
C. d'Agogna 34 37 79 
Vercelli 33 34 73 
Mortara 26 28 67 
Rosate 20 49 91 
MSE WARM CropSyst WOFOST 
C. d'Agogna 3.26 1.86 2.42 
Vercelli 2.93 1.35 1.57 
Mortara 1.66 0.84 0.94 
Rosate 0.97 4.96 6.75 
Complexity 
Robustness 
Rivington et al. (2007) 
Simulations 
Impact 
assessment to 
global (climate) 
changes 
Stakeholder-science dialogue 
Aspirations Expectations 
Bellocchi et al. (2006) 
Legitimation of models 
Acutis and Bellocchi (2014) 
Adaptations 
Deliberative process in model-based 
climate change studies 
Implementation and resources / 1 
JPI FACCE : MACSUR, CN-MIP, ... 
AgMIP 
2015 2014 2013 2012 2011 2010 ... 2016 2017 ... 
MACSUR knowledge hub (as well as parallel programmes such as AgMIP 
or other initiatives of the JPI FACCE) holds potential to advance in good 
modelling practice in relation with model evaluation (including access to 
appropriate software tools), an activity which is frequently neglected in the 
context of time-limited projects. 
MACSUR Mid Term 
Conference 
1st-4th April, Sassari (Italy) 
International Livestock Modelling and 
Research Colloquium 
14th-16th October, Bilbao (Spain) 
LiveM 
MODEXTREME 
2015 2014 2013 2016 
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Scope of participation 
Diversity of stakeholders 
Concerted network 
Issues 
collaboration 
MODelling vegetation response to EXTREMe Events 
Dialogue & 
issues advisory 
Independent (local) actors 
Strategic 
collaboration 
Institutional (specific) 
decision-makers 
Strategic advisory 
& innovation 
Institutional (assorted) 
decision-makers 
Implementation and resources / 2 
DG AGRI LUNCHTIME SESSION 
10th April, Brussels (Belgium) 
Institutionalising deliberative practices 
for context-specific model evaluations 
Model evaluation(s) are (sometimes) an (important) orientating landmark in the skyline of 
decisions, without replacing them 
To evaluate (crop and grassland) simulation models is far more urgent as many of the 
(tactical and strategic) decisions (in agriculture) are based on model outcomes 
Dealing with (existing) and designing (new) agricultural systems is a priority that 
deliberations about model evaluation contribute to accomplish in a more efficient (maybe 
more appropriate) manner, in any case with more awareness if (genuine) collective 
deliberations are possible 
The central issue is to think and conceive model evaluation in a (clear) decisional 
perspective about type of model, operability, transparency, etc. 
As several models are at hand, “mod-diversity” imposes  the analysis of case-by-case 
issues, while also integrating the specific context in a larger-scale perspective (in space 
and time) 
“We conserve many things that we don’t 
e v a l u a t e a n d l i t t l e o f t h o s e w e 
value” (Geoffrey M. Heal) 
